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(54) APPARATUS FOR MEASURING WAVELENGTH DISPERSION OF OPTICAL COMPONENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To measure the wavelength dispersion of 
an optical component, to be measured, whose absolute value of a 
dispersion value is small with high accuracy by a method wherein the 
wavelength dispersion characteristic of the optical component is 
computed on the basis of a known wavelength and on the basis of the 
detected change portion of an optical length. 

SOLUTION: An optical component 2 to be measured is inserted into a 
mode-locked ring laser ring which is formed of a light amplifier 1 1 t of 
a wavelength-variable filter 12, of an intensity modulator 13 and of an 
optical delaying device 16 and in which light orbits. Then, while the 
modulation frequency of the intensity modulator 13 or the optical 
length of the optical delaying device 16 is being adjusted, a 
photodetector 3 which is connected to the ring and which detects a 
mode-locked oscillation is used, and an optimum optical length is 
decided. Then, the wavelength-variable filter 12 is operated, and the 
oscillation wavelength of a mode-locked ring laser is changed. At this 
time, the mode-locked oscillation is deviated from an optimum state. 
While the modulation frequency is being kept at a first value, the 
optical length of the optical delaying device 1 6 is adjusted, and a 

change portion which is required to detect the mode-locked oscillation is detected by itself. On the basis of 
the detected change portion and on the basis of a known wavelength, the wavelength dispersion 
characteristic of the optical component 2 to be measured is computed. 
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[0051] Next, the second means (optical 
length adjusting means) for adjusting the optical 
length of the mode locked ring laser is described, 
5 As the optical length adjusting means, an optical 
delay apparatus is generally used. An example of 
configuration of the optical delay apparatus is 
shown in Fig, 3. Fig. 3 (a) shows the operating 
principle of optical delay apparatus for delaying a 
10 light using a corner cube mirror, and Fig. 3 (b) 

shows an outline configuration of the optical delay 
apparatus . 

[0052] Here, there is a method of placing 
the corner cube mirror on a linear moving stage for 

15 driving. The corner cube mirror is made of three 
mirrors that are pasted so that they are mutually 
rectangular, where an output light is always 
parallel to an incident light. If the corner cube 
mirror is moved parallel to the optical axis, the 

20 output light arrives at the same spot while the 

optical distance is changed, i.e., the optical delay 
amount can be adjusted. An advantage of using the 
corner cube mirror is in that a wavelength 
dispersion of the light due to propagation in the 

25 space is negligible; therefore, a high precision 
measurement is available without calibration 
described below. 
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ft, Jt^USi; tTtt?SS^I^§ 1 3*fflV>T^5. 

[0059] wt, ^r- f p v 95&m%wat 1 © 
aaasnfe^^aza-n s*m**i ftftu c© 

^S{c t t 5s *r 1 1 WT©WK« 

[ 0 0 6 0 ] *- fp y tmm%ffla?%m 1 ©¥© 



11 

&$$£n§yy nx^s. ^lt, c©y 

3-7 1 5ft£T?gi&T$c t-Kny^saum 
t*tt» ±EHja«*tt^WxMfctt«tT/Wx« 10 

[0 0 6 1] at-^axn-T'l 5*c«, jWhUtfflM 
£&gk1-£t>©k, &gkL&<^fc 00251^35 

s 0 mm.*- Ka * y y ^u-? ?»*»©«#* 

k UT<I*f IS4§g 1 4flWSOt, C©ffl**W» 

[0 0 6 2] tit, *-Kny*«®«*»rr*fl!j©^ 
WtthX, Wm&Z1$&&**SUtt~-'7\ 5£ffl^ 20 
SfWfc, y-?**7fcffl^Tft^l/XyW8£ 

[0063] x&m&^m-v&zffim® 1 6 

t £ o T»fc Ufc^*©»fc#*ttttr *#ft*8WJ 
ffcfc»W3*ns«J:5lc» «fi$HR©M£fcig«k 
&5©tt, K3SS881 6©tt*lc«lE«:ftft#W(lBlc 
*W*31»ftOWfc»T*!)» #¥£*©«»©«&£? 

[oo6 4] «*ft©«<t»*«»r*#aa:, 

*ft#«WU»*6ti*^ l 6 O^ii 

«S&§§ l 6 */8v*itf, *©KS**»t««* c k 
M\ ttS*g©£fl:#*fc*nLfcc fc fcRMft?**. 
[0 0 6 5] gfc^ 3-t-*a-757-)SflRi*n 

SftTV^.tSfcJGjiSSl 6T«> Jfc3H£Si*iTtttt 
tf*EEtt LTt>S k&fcf E k tfttlXS OTXf-^O^ 

2«K LT3fc¥*©Bfl;#*»* C ktf T*t 
[0 0 6 6] ttilffitt 1 6 £*©*«£ LTft^ft©^ 

ft»*<wart-*¥8Wffl«*tiT^ftv^«*i4, fire** 

£y^*-*-lcj:oT«foStt*#a«:5tf, Xf- 
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k xf- 5?<M=7tt k P h *T-V<r>m\Wm% c k 
2 5t£fc, Xr~5>©MW*©K«*±fc 
»P**R»s c©Sip^kXr-^k©ra©ffi«t*v 

«fcTjT»&tlfcX^-S>©8«l**2ttt,T, ft^S© 
Ht»W 5 E k*»T»*«. 
[0 0 6 7] ft*, jMWCJfc¥ft*<-©«fl:#**«>* 
fefcfctt* Xf-y©»»i© 2 «£$«©««?*** 

1.000 3@a*©T% ji«»2S^©/aiff**jflmL 

Tfc*nK:J:*WIII4 0. 0 3%4MHX.ttr\ 
[0 0 6 8] ftjl@8§ 1 6©«M$ik LT, 
tt©»»W*ffi^fc#afc#*.6n*. COWt, 

m&<omtft*mitzmfr<o¥mfffflm® 1 6 
UT««*nTv^*^jBMW«re**, e© 

[0 0 6 9] al^T'xIi^fc-^©^^©^ 
0 £ UHBflRT?*- F P » ^SaWRSf 5 <fc 5 

Kpy^u^u— *r<>m¥&%mtzci:<D, mm 

[0 0 7 0] (HBSSt-Kny^ijy^l/— tflcfe^T 

ti, /wx©*0»wra«tt, 3HeM»©KawaftR 

?l^tffc*^T'WX©llt>3gU*ttR*-£fc«o 
ki^5 e ktt, %»MK>»M10K«-' £K«#f 5 
ck^E^TS. CCT% *-Kay»a«UTV5liB 

*. 

[0 0 7 1] IfttfoT, DHBSt-Kuy^yy^U 

«««©aanH»**-3e©fflt«Jtute**s 

^MLTt, *-Kny^»J6*«»ir*»l©#«fc 
.fco.T*- Fay ^SHg*^*tiiK^-5 <k 5 
*Bj«#«T*«3tt3UIBI©3t*fi*»mi , r* C k^3t 

[0 0 7 2] «T> iJ^©¥fifco^TSi«-r5. $ 
1\ JBi©*fttc«VTt-Fay^«««»a** 
S. ^©fcfefcfi, %ftBHI©SIMttfkk%iBEtt© 

jt*«©^rnj&»-*tb<ttPi^*«iJUft««6> * 
-KP7 ^a«*^3sn-r-5m i ©^is^fflv^Tgjg*^ 

sg©s»ia[a«ai3ii5'r5 c t txmm®o%¥&zm 



(8) 



1 0-3 0 7 0 7 9 
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[o] ts£?s 0 

[0 0 7 3] iftiBWR^aT****^*^^ 
/I/* 1 2 LT\ *- KD-y* U If 0»» 

<£ 'So 

CO 0 7 4] aWWlTftt, #&ftf8<Dggl«ilfc»*a«J 

1 OfStJioTMftt-T Fn y *»»W«0Sft5 * 

D%At/(LxAA) = -AL/(cXLXAA) 

«MRD«WJ|*n*. *ft, M»LfcC7) «fc*WSU [0 0 7 8] 

D a % A r/A A=-A L/ (c X A A) 



* fcatej&Rfcft^ftoseiba*, 3ta««i 6 & toft 

[0 0 7 5] C©t«, (2) 3lC#JSrS#££l$n£ 

a t £3&Rm\sak<Dvmtt(f) ST?4*.&n*. 

f = 1/ (t+At+AL/c+T) -(8) 
CHX\ c ttftOjggf (299792458 m/s) X' 
0) sCStf (8)5£«fc0, MC9MMA rttO) 

[0 0 7 6] 

A t =-AL/c ••• (9) 

ufc^oT, raasbfe (5) at»isuT, *n« 
K*»«««M»Dtt(io)aTasn*. 

[0 0 7 7] 



(10) 



•(11) 



*SOWlT?tt»£Lfc^. UfrU JS15E8S16 

R«*aTK:a^**Js6-e«iEtT«*jr*c tan?* 
[o o 7 9] o) &mztiitmwmm&L r « 30 

ftgPS 2 J: gffi*Nft A r 1 fc<Dft 

T'&S fc«* &n*. *CT?tt8IIJ&t»ift 2 ©AlifflSt 

S8fi*8/su ±Efcra*ow«*iT*^. cot* 

JSKft f £®o<i: o t, )ftIJ£§§ 1 6 ©Jt*ft*MWr 

So 

[0 0 8 0] C«Dt* 0(9) *-?ff&tlfcflli*lN£% 
^2JXft®ft^KJ:Sff3I3l9H£A n "P&So 40 

Si»J^S15a t a2 0*fcJ;5iS31ji^fflMA t. # 
*«>e>nSo CO*«)6nfeff3gji^MMA r. *5«}:tf 
(10)« * *) , ^SiJ^TtSPift 2 0*OMS^D)&Mf e>n 
So «±A^IE(D^1?*So 

[0081] ®&miict5^TmmimfflMft3 

o a 0 2©A3Mittfr«£&&£#St> 



rsct^r'*^i/\ 

[0 0 8 2] 

OSlXflM) HlOW3aSlifcJtl2bT«6K:WII« 
fc^JS»ft*»ftM-*fca©» I SMGBfe09«B 4 fc* 
To 

[0 0 8 3 ] m 1 S«tWk:*V>TI*> 0 4 fcTfit*. 5 

<ov# i 7*^lt/^-^-^ 1 8t#<. <mm® 
«»fci»tfn*jH«»"e*«*j:*« i o k h z«ski 

£-£S<fc5£fS5rrSo /V7-*-* 1 8»cJ;oT$iJ5£ 

1fogS(bi*, l 9 9 5^m?«?fiji{f^se^A^> 
B-l 1 5 6) . C^LT^fct-Fn^jagOtt 
!!|{c*S J; ^ icSIMttft«nfirntf . *«ic3tt*ft 
O^fc^l /im<Dffig-e«'JgrSCi:^T-tSo * 

43s 0 4 o*toffio«ifigttEi i <Dm%%®t±< mmx- 

[0 0 8 4] tC51?x ^S^oaiT'taS^/'c.J:^ 

^•es^ns. c<Das»s*<ii^#5nsj;5*»fi 



(9) 



1 0-3 0 7 0 7 9 



15 
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[00853 t,*»u mmmw& ($5^ii*fs© 

*W£T*Sft©R*2!WU:»)3KU *ft 

^n©i£ftK^r£>ft^ft©&<b#£^n€«e-f 

fttf, 5fifcl©ffl£#fa±-f£, MX.I& 3fflSi©2&BA 

D=- (AL, +HU ) / (2XCXLXAA) 
tfc, aa««3tt«Wi2©^MR«D att, ttai/fcOl) * [0 0 8 7] 
5SfcttJSLT(13)5rCtW£tl5o 5810 

Da*?- (A Li +ALj ) / (2xcxA A) 



flWWFtU —A Li , 0. fcJctfAL, £MSSftfc 
fcfS. C©3liO!l«E«*2*M»Tifi«rntf» & 
ft A lC«Pt*M«%8a 2 ©ili!ft#1!St D « (12)sST*th 

[008 63 



(12) 



•03) 



fcfc, 2ffl©«^***fc©(l0)3*fctt(ll)#f\ 
3ffl©8?J£tf&S#&©a2)«3:fcttU3)5S, SStc£ . 

RoMsvft **&©*nfc*w&f *tt*a:ic <fc o Ts 

ttft^D*fctt£*W»Da*ttjrr*¥8tt, 8»£ 

[0 0 8 83 * €~ Fn y *8Jl*gJ8iftttfl&fu 
«t 5 JfcHffiB l 6 ©ft 

*ft*JWr**ttt>, W6#««¥»fff5*<TyfeJ: 20 

[00893 (.mzm&W) HsiMMsre-KD** 

U y^l^1f*fflu^Jt^©ttftiMK8*e««OJB 2 
[0 0 9 03 C©»2 JIM«Ttt*l^fl¥»Ki: LT 

h u t* * * ^©t% mi h y #m 

gtffc*. *©fk je*ft^Rt¥«*J:tfJ16*ftT«I«# 30 

tm 1 JBMH&fflHrPfcS. 
[0 0 9 13 W*aica^fc-S©/<;l/XO»t)jgLfl 
HP -y ^SHftW^-r 5 J: 5 C*- KP * * 

uy^u-tf©ft^ft*w-r-5c:t©, sks*- f 

[009 23 Fp y * y y^P-+ft^v^T 

/wx©»!>iEUS»Rtt, yy^u-if©ft^ft 

©^bfcjCCTg<bT§. StlW-KDy^^y 40 
U-tncfc^T, 151**- FP v tftUVT^Zttm 
Kn y * y y^P-if©ft#«^^-f *«<b 

[0 0 9 33 LfctfiT. «ftfi*-Koy<"Jyyu 
-Iffcfcvvr, »««-PiB^feci:ttft»Wfctt, i£ft 
©^KJ:^TlMttfc£i;*/WX©«!>SLfl»« 
©gfbMirfiSK, ft^ft^^KT-&£tfi!i£g8 
flWtt*ft*«Wr*Cfc*«i»L.Tl^*. 50 



[0 0 9 43 C©ft«>, ftftSjt-Fay^yy^U- 
1f«WB bftW 2 HfifcPlJT'tt, tB2jJfr<;V*©#0 jg L 
fl»**WJfc*S#«©a^tf£^**. HrtJf^l/ 

;wn&ifiL«a«*w£r«ft»fctt, ft^aiS3'x? 

si-ntf«fcv\ •fftfr-s, *ft««Ei/fefc*ic, 
jsaa»!^-j6o«ic«ftn* * 5 fc, ft^ftBjg¥i&? 

[0 0 9 53 (B3«&W.B6ttS»ffl*-Kny* 

y > y u-if«fflv^)ifi»flo»ft»«»BasiiojB 3 

[0 0 9 63 COflS3*JtftiO**«*W»aa:H5K* 

V* 2 0©fWC«jg«§2 1 £J§)®Rt£[*gJ:b&f82 2, 
*bTB8«ffiffiJtttB2 2#&©fl#*Stt, MBfK 

©fi*tt?sjg§§2 ifr&©B*fc©nKM&tttMette 

^ cn6<0«lB«2K JS»»(4*ilt^§§2 2Sl>*JS 

[0 0 9 73 ^tT, C(DB3lOMTOM£¥Mtt« 
©£9l<:&3 0 S-fs !R2ilttffil^iq«liCs t-Kn-y 
c<d t #B^fttt«SftigM8 2 3 left** 
n*fl**fttHft««tf*te4*.fc3fcBfitt2 1©% 
SBBft«Httrs. ^fc. Kft%^Mf5i:iffift^Hi( 

S831 6©ft#ft«rPS-r5. ttT, 

[0 0 9 83 ft*, f&2, S3HSfi^9t*5^T, ^;UX 
OBDJBUB«E»*-?6fc«oJ:5JC^I6jljBE»l 6©ft 
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[009 9] 

* 4 , 5 Rtfrnmrnm 6 \cmznim&®® 
[oioo] a*. *jm?atiE*Sfific#LTt 

^a«7>f/P* 1 2 ^$g£§3g§ 1 3*2©*fcttRtfjB 10 

%ojB«flwan«oiwKii3tr*ott^MirK»L 
[oioi] ^tc, *«wt?tt?tJi«ii i imw 

fcfcti, jiSttjifcM ;i/^i:ffl^t>*nar, so~i 20 

0 0nm©**©BHEiiBI«W6n*. C©WttH\ ft 
M**7A©WftElc*^T^ftW*«rc** 

[0 10 2] 9Efe, (9) a^6W63^©*5fc, i&ft© 
5 ©T% *«WT?«Jftft»ttO»»ll8jWK* o T. V* t 

mfemm?'&%. 30 
[0 103] mz. *~Yuvwv?\s~v<Dmm 
mat, jt©fl@©a*«aa!tk:*t>»T«ajfp**. 
±ie©<£ 5 a#a«fflvntf» jfc**©sat* al^i 
/x mofmsrcanrr* n tim%?&%o common 

2 1 0 0m©Jt7rWV**#*.fe«£* KSXfbBA A 
«fie*a«!fi:Bli:5nnitUT, 0. 00 7 psec/ 
nm/kmfcitTS 0 c©8lgtt> tt*Sffi©JIlftn& 

[0104] s&t, *^wfi, u y^aj^ft-r^Tjt 40 
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S. T*t>-5. tj£3^©«WW&ofcmsS©£»ffi 
©■WflCFHlcfttK «'j£©§atfc43«};tfggl14 am 
tt) tf*UTV*. 

[0105] mm&mem&^nvh 
*fi©Kft«AL*ji»er*cfcic<fc»)> 0) <*»6W 

ts. 

[0E©ffim^si^] 

[S2] z-vvvtft&tyfrwxmGmzsffl 

[03] n-^a-^S^-Sffl^^iffittigoKl 

[s 4 ] *»&©£ 1 mmmicmfrzmi&omm 

[05] #»$©Si2§SMIK*8fcSft&i&©«g# 
[06] *^©B3H«Si01J{C^5)ta5u t &©jSS^ 

[07] vtm<Dffi®&o&&ftmimuim<»®M®i$. 
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